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INVKSTM; AHM; WASH: OIL msros VI, itv IHRKCT INCINKRATION 

I. |\Tft()|»l(:T»')N 

I.     KdrkgrouiHl. TIM- l.ttililio Kii}diin-riii>; Diri'Horalr ill Mtcnlt-rn IVovin«! 

(•r<iuii<l ( MHi). Marxlaml. iiuiialnl ,i prix^ram in MHiit lit ilisposi- uf ^«■iii,ra(«,ii wiislr 

oil l>\ lilriutinj! witli .1 No. it liirl (til (h'rtlml Sp« riliruljoii VV-F-ttlSO).   \|)|trn\i- 

ni.ililx   |((.(KKI <:.illoii> ol' wii.str oil h.ivr Itmi oniMiiiinl vmU yar in lliis inuiiiKT al III«- 

main \l*(. |io\\<rlioiiM- l'a< ilil\ .  Sim r No. d Inil Oil is a n-lalixrh visions pnuiuti, mi 

|irolilrm> wrrr rmoniilrrril uilli llir Haste oil ili>|io,sil s\>lriii.  In  \u<ius| 1*172. il was 

ri-|Mirlril dial MHi woiilil l»r riianpn^ from No. U In No. J Kl«'! Oil (HViiiTal SjMM'ifira- 

lion \ \  I'Hl'tt!) a> a rfsiill of air |iolliilioii alialniirnl li-irislation nslririini! IIH* lr\rl 

ot Milliir in llii' Inrl.  Itrransi- of llir olivioii> ilillrniKr in propwiit's (ollirr than sulfur 

• oiilnil) IMI\M rn No. _* ami No. (t Tiirl ()il. tin- offii r bt'fiimt' rom rrnnl that «on 

liniiainr of Ihr wasti' oil ili>|Misal >\strm roulil: 

• raus«' >lralifii alioii ami/or siilinii nlalion prolih'ins «In«- to llir 

liiflrnnrr in ^ravit) (uast«' oil isjp-iH'rallx hijihi-r than N«i. 2 

I'm-I Oil) liailin^ to poti-ntial malfuiH'lionin^ of th«- Imrm-r 

iiii/./.lr>. 

• m air IM ivixr >lark rmi»ioii> IM riilinji Ih«" iiir |iollnti«>n 

^amlanis i-ilhrr «In«' to improficr i-otiiitiistion (i.«1.. mi/./.l«' 

«l«'|Misits) «f from Ih«- romiMisilioii/ronri-nlralion of th«' 

wa«'«' |iroiliirl ilsi-lf. 

In Xpril l''7 t. Ihi« olfirr i omlm Inl an initial Hast«1 oil iminiTation |iro^rain 

al tin- main |io\\rrlioii>r fai ilil\ (Itlil^. liV.*») al  MHI. Tin sla«k «*liii«sioils, moiiitornl 

|t\ IS Xrinv l.iivironinrntal Ihiiirn«'  X^-IMN ( \KII \) rnii>Mon> >|M-«ialisis. wi-r«-iii«'a- 

-nrril MIUII' NO. _' | ml ()|| ami No. 2 I ml < )il ronlainin^ a|i|>ro\iinalil\  I'r wast«* oil 

win- liiirniil.1   In summary . llM-rr was no M^nilnanl iliflrn'm«' in th«* «■missions l«'\rl> 

Ixtwirii Ihr mal fml ami Ihr fiwl ailullrralril wilh »ast«' oil.   rnrtlKTinor«'. ihr Mti 

larililv I'II^IIH rr rr|iorlril that imim-ralion of this niixlur«' iliil not rrrali" any hurnrr 

no/./lr mainlrnain r |irohlrm>.   Thrr«- wen', IIOMI'MT. srvrral shorli oniin<is in this initial 

|iro$!ram. Sim«' ihr iiii\in<: of Ih«- wash' oil uilh th«- has«- fml oil was«>\lr«'m«-lv iliffi- 

• nil lo i onlrol. oiilx an «->tiniatr of th«- |N-ri rnt of wa>lr oil n-arhin^ th«- Imrmr ilurin«; 

tin  >lrail\ -lair rmixioii'- |i->l «oiilil IH- ohlaimil.   \lso. Ih«- low i-om rnlration of 

wa.-l«- oil iiia\ nol lia\r h«-rn a >i^iiifiranl ronlaininanl wlirii «-«tm|tar«-ii to th«- lank- 

holloin rr.>iilm- of Ihr No. (> Im I Oil rrinainiii<: in tin- main storap* tank from |ir«-vi«iiis 

• •. V.. IMtiwit. ■■In»i'4itfalini! Wji4r Oil In < •IIIIIMIMIIIH.   O'A- Inlrrun Kr|Hirl No .UNW. AH No. TT^M I. 
|jiiii.ir\ I'IT I. 



\('.ir>.  I'III.III\ . llic inlroiiiK'tii UJ.^II- oil ^rnrruii-il at Wii wa.« mil < iin>i<l<Tril lo IM 

r<-|tri->('iii.iliM  nt U|iit .tl M;i>lr iii|> line lo ||> illlll.-liiil li<:lilii)'>> (i.) .. low  \i>ro>il\ . III^II 

MM <:r.uil\. \i>\\ .i>li. elc).   \II aiiül) >i> ol llii> ua>li' oil rumparril uilli OIIMT \\.i>lr oil- 

n'porh'il in III*- liltT.ilun- l>riii^> .illrnlion to tlii> [»mil ( Taltlr I).   \ n^irw •»•" llii' 

roiill» til llii> inilul i'iiii»ioii> li'>l. Ilir |ili\Hral arrah<!<'iiH'iil ol ilir liiirn« r IMMIIT >\> 

Inn. .mil llic .il\|»iriil |ir<i|H*rli«> ol ihr Maslt- oil imliralril ilir iit-nl lor a M-COIHI »oin- 

liU'>lioiMiiiix>ioii'- itrti^rain lo i'>laiili.»li lia^lin«' |»aranii'li*r> lor llu- t\a>l<° oil ili<i|Mtsal 

«^"•Iriii.   Tlii« rt|iorl ilorrÜM- lln- ri'Mili> ol IIH- MIOIKI < omlin^lion «nii^Mon- li'.-l roil 

ihnl.ii al  Uli. 

|j|i|r I. (jiiii|iariMiii nl M1*! W i.-lr nil willi • MIHT Siurrr- 

Kin. V if. u\i'i UalrrAi Sulliir. I.Xal Ui. Sullaliil \>li. 
\\j,l. < til « \mav. (■ra\il\. Si-iliinrnl. '. ttl. ', \M. ', \\l. 

xtini'. Itfl Trllri' i» tr. 1»2H7 1) 17% H l-"> 1» IHJ IM«: I 

\h; 1 :..ii llVO It l)J| O.'O 

c» :t:\:.\ 2\M 

2UM 

O.f. ri.;M I.HI 

1 .HO 

"..i J.-i.O 0._M Mil 

(31 if».? IM (IJd O.tll 

(41 .'Ml 
J.Vi J.*..(» 

(Mi 

\M2 
IM 

JI.H IH.O 
I.I« 
2. Ui 

(<! on 1. It i m 
I'aliivi-nl \ \>.' m:.i .»H.I Ira«!' (i..{.- ((.•i.'i 

<.. V.. JlrliixMi. "liivi^lituiluiK Uj.li (III |i\ < itmliuMHMi.   HI Inli run lli|H>rl No. ilNNI. Ml No. r7.MHI. 
jjiiturv I'CI. 

i 
\IIIIII«IIIIIIIV "liiul lti'|Hirl ul Ihr M'l lank lorn mi I «nl Oil III«|HI^I." Xniiriijn IMrolriiin In-liluli'. Ni» 
>..rk. v>.. \\i\ i<»:o. 

M. l.ilMriiuii. "I iim|iii>lii>ii ■IIMI II'.II Itimtirv ol  \ir lorn WjMr IVlrolrnin lli|> jml l.iiliriiuiil>.'   \ir lorn- 
Mrj|Hiii> {.jUirjIorv l(i|H>rl Sit. M UI   111-7.1 .Ml. !• Iirturx ITI. 

>. Mwii>4>>. U. Mirot.diiij V >iir|>ri ii.ml. "Mj«li   Xiiloniohtr l.iilirii jlmu Oil j< ,i MIKIH I|MI Im inirulor I ml. 
K iitiroiumiilji I'mlri lion Inlinoloi't NTH • l{r|H>rl No. M'\ It.'TIJ'IM. .V|ilrnilM'r I'd. 

It. V I lu|i|i< II ' U.i.h Oil |'rori>>iiiv.   I.OIIIIIIOIIHI .illli ol \l<|.v>ai'llUi«-tl>. ll|0«ioii ol W.ili t I'olliilion I onlrol 
I'IIMIIJIIOII No. (irj.'-JI liMi-».7;i-(:il. Un\tu\ l,»7.«. 

II. IWKSTKiATION 

'1.     DHaiJK of Trsl. Tin- ilrlail> ul' Ilir |rsl arc as t'ollou.». 

a.     Haul KarilitiiWO|M>ralioii. Tin'|iourr|ilaiil .o\>l)'iii al lln- MHi Mr*.<liall 
(llldy:. tJMi) ua.« s«-|rrlril for lllis SITOIMI roinlMislioii rinixMoii.« Irsl iH-raiiM- lln- furl- 



"N-h'iii <lr>ii:ii utliriti ,i >iin|il*' .mil .xniralr HKIIIUII for < )iiilr<i|liii>! (lie Mjsii- oil/liirl 

<>il IJIK».   I'IM- Imriirr >\«lfm r<iii>i>|<'<l <i( llirn- lur IIIIN . Iii^li-|irr.*.»iin' IMHI«T> ;IIMI liir«'«' 

<»il imil. IHM |>r<-x«iir>-. raliin-ni|i M.W WKI. IMHIMTV TIII> >V>I«III. nri«:iMiill\ Ji'si^iM'ij 

i<> Imrri .1 No, I or .1 No. ~i I-ID! Oil. w.o r.ilnl .il H(i..{liti, .{((,H(M{..'» |iuiiiiil.o ol' «Irani/ 

hour, .mil l..~>00.7J() Itln.  lor llii> U>t. tin Im I u.i> to |M null nil ilirn ll\ In lln- 

IMIIIHT« Ironi .1 IJOO ^.illmi Link Inn k riol oiil\ iM'riiiillin^ •iicutali' mivniu ol Ihr 

ilr>irril Iml oii/w4>ii' oil ratio Iml al-o roiilrolliiip ilrlmrv lo lln- iiiirnrr« iliinn^ III«* 

«Ir.iilx -lair nm^ioii« Ir.-I, 

it.      Waül«* Oil ('.oiler I ion.   Tlir v\a>|i' ml HM tl in lln.« |r>l ua> roiiMili'ralilx 

lii'a\iiT llian llial n^ril m IIM- |in MOII« lr>l il lln-  MM |»OHI rlioiiM/   jo niMin- llial a 

Millii iriillx "hr.iw |iroilin |" ua- |i>lril. llir wa>|r oil \»a« • o||i rliil m .">.'> •.•.«lion ilnini> 

loralril al lln- main  M'd hot l'.\rliaii<:r NTMH- Slaiimi.   tl ronsiMcii .iliiio«^ «-nlinlv 

ol ilraiiiiil rtankraM' oil Ironi ronimrn ial ili>i^ii wliirlr* uilh Irari- amminl« ul anli- 

tnr/r ami hvilraulii hrakr tlmil ami Munr lraiiMiii«Moii llniil. In ailililion. MMIK- Maii-r 

nmlammalioii on nrn-ii Ironi impnMM'r ilrum i-ov«*rit^ ami or rloMin- iirornluro sinn- 

Ihr ilrum« \%rrr iKi'ilioiiitj oulsiili-.  Tin* walrr. allrr M'lllin<:. ua.« [mmiM-tl mil [irior lo 

Ihr romliii>lioii riMi>>ioii» |r>| lo iiiMin thai lln1 ualrr roiilaininanl iliii not inl'lurmi' 

Ihr rrxillanl >lai k rmi>>imi>.   \ rom|iariMm ol Ihr rliara<'trri>li«> ol lhi> rollnti-ii 

■nlrnr IN [M'** \».i«lr ml VITMI- Ihr wa.-lr oil IIMII in Ihr initial |iro^ram i> shown in 

Tal.li  _' 

I.1IJ1 .'. I <»ii|>.iriM.ii..l M'tlW.).)! nijv 

Kin. \ 1-. <>r.i\ilv. \\ r Ä Millur Tolal Uu Kaiii^iolliim 
s<ilirri "  |(MI I . rM'l. Sitlinunl. '.\\i. ',\\l. i iarhon 'ioiilur, 

111 r. 1) 2U7 It 17'»«. 1» 1-"» 1) W2 1).-.-'» 

lfiiii.il < mitliiMiitn 

l<~i 
:..II !_•.<» I.I (l.'l (l.'iO o.m 

»• ■mil) ( niiiliii-liuri m.: 21M 0.1 (i.;w \.M \M 
|..| 

<-.      Ini'l and Slack KmisMoii Sani|>liM<:. jo a>M» Ihr rlti-rl ol' lhi> n'lrrn- 

\\a>|r oil mi roiniiii'.limi of No. J I'mj (lil. Ihr MülA a<:ain |Mrtiri|iali-il in moiiilorin<: 

«lai k •'nikoion.-.   \- hilori-. two »rrir.- of rmis>ion> li'>l> wrn- rri|iiirril. jjn- first srrifs 

ol trsls was imiili- vshilr No. _' I'mj Oil ohlainnl from Ihr KMMMI-^allon iimli-r^ronml 

«lora^r lank loralnl al ihr im-sshall faiilitx was hnrnnl. Sani|)li-s of this has«- finj wi>rr 

ohlaimil Ironi ihr sim|ilinu \.il\r ailjannl lo ihr hnrnrr s\ strtn ami from tin* iimltT- 

^loiiml •torayi' lank [irior lo tin  hasijim- romlmslion rmissioiis trst.  ( sin;; this hasi- 

(,. K llrltmio. "liivMnMtinu U.i-l< Oil In < •HIIIMMHMI.   11 I. Inlniin l(i'|Hirl No. .'tINHi. \l» \o. 772*11. 
(.iiiiurv 1*171. 



fiit-l. AKIIA IMTMHIIU-I inonilurt'ii Ihr .slack i-mitwiuii.s«iurint; llmr 2-liuiir runs. The 
«itiails of lh*- iMiiissions slark sanipliii|!/aiialvsi>> prorriiurrs iM-rformr«! I»y AKIIA art* 
pn-M-nU-d in Ihc ApiN-mlix. 

Hit* .stM-im«! MTH'S (»f foml)U*lioiM'nii.ssioii!> IrsIs was madr whili* Ihc 
n-lt-r«-«- waul«- oil/fii«-l oil hh-mi was Imnu-d. A 12CMI-«<allun lank Inii-k ountaining 200 
gallon.« of wa*U- oil ami H(MI ifallons of No..'! Km-I Oil scrvnl as llu» It-mporary mixing 
n-M-r\oir. Tin- n-sullunl hli-ml was piimp<-«l to tin- hunu-r syslt-m from Ihc hollom of 
Ihc tanker \ia ttihiii^. Tin- 200 gallons of referee waste oil, collected in four 55-ßallon 
drums, was sampled prior to iiii\iii<: to assess the variation in composition and the 
occurrence of stratification. To possihlv avoid any stratification occurring within the 
tanker, the waste oil from the four drums was puni|H-d into the tanker at different 
time intervals.  Although this precaution was taken, it was anticipated that stratification 
could occur due in the wide differences in API gravity lictwecn the waste product and 
llu- No. 2 Fuel Oil. In view of this, the waste oil/No. 2 Fuel Oil mixture was sampled 
at Ihre«- levels in the tank truck top, middle, and Itotlom prior to initiation «if the 
steady-stale «-missions t<-sts. With this 20'/ volum«- "nominal hk-nd" of waste oil in 
No. 2 h'ii«-l Oil iM-ing iis«-d, tin- second series of comliuslioiH-missions tests was moni- 
lor«-«l l»y AKIIA pcrxmiH I durinjr lh«- Ihr«-«- 2-hoiir runs. Details «m the fuel oil samples, 
waste oil. and waste oil/fii«-l oil sampli- Idcnds ohtainetl iluring this stM-ond comhiistiun- 
emissiuns test an- pnunled in Tahle .'i with th«- analvst-s «if the sanipl«-s presented in 
Tald«- 4.   \c«-or«liii>!l\. Ihc «-missions measiir«-«! duriii<! this xeeond «-«»mhustioiM-missnms 
t«-st hy M'.ll \ at lh«- mcsshall facility are tahulat«-«! in Tahl«-s .% and 6. 

3.     Results of Test. Th«- analysis data on the "c«»llci:led" wast«- «til samples indi- 
i-aled that slralificati«in was ot-curring within lh«- lour drums. For lliat reason, th«- 
i'onipo>ili sample was taken (Sample No. 5, Tald«- ') to tliarach-rix«- the colk*ct«-d 
wast«- pntducl.  As iit»t«-d. Ilii« comp«>site wast«* consisted primarily of «-ranktas«- drains 
as «-vi<l«-n«'«-d l>\ its hi^h viscusilv ami low API gravity. After the 200 galhtns «if waste 
oil was introduce«! into llu- tank truck «-«tntaiiiing lh«- H(M)<!allons of \o. 2 Fu«-I Oil, 
th«- .simple analysis indiial« <l that salisfaclorv mixing had not «HTurred sine«- tin- top, 
midtll«-. ami hollom sample» (Samph-s 7. H. ami 0) reveal«'«! the wast«- protluel t«i IM- 

stratifvin^.   Mllion^li lh«1 nominal <-oii«-«-iitraii«»ii of >vast«- oil was 20%. lh«- fm-l oil/ 
wast«- oil hlend was Itein«; led to the hiirm-r system via a eomi«-cti«m l<ieal<-«l at lh«- 
hollom of lh«- tanker. It«-eaiisc of this appar«-nl stralificatiun, th«- hnrm-r system was 
in fa«-t -«tmhusliii<! a lm-1 oil/wast«- oil Idi-nd «if sonu-thin^ in «-x«-«-ss «if llie sek-cted 20'/ 
volum«- ratio. Sine«- th«- liumt-r system was lieinj; f«-d primarily a 'iiollom sample" of 
fuel oil/waste oil dnrin«: lh« Ihr«-«- 2-li«iur runs of stack emissinns measurements, Ihe 
umoiint «if wast«- oil in th«- .\«i. 2 Fu«-! Oil for this "Iiollom sample" was «Ictermin«-«! hy 
preparing known hlt-mls «if waste oil in .N«i. 2 FII«-I Oil. Hie kim-mali«' vis«-«isily for 
<-a«li of these Mends was det«-rmine«! and phitted «in a graph (see Figuie).  Fr«im this 
graph, the e«inc«-ntralion whiili e<irr«-spo«i«l«-d to tin- viscosity of the hollom sample 
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(S.unplr Nu. M) uas iiilrr|Ktlulnl iimi IUIIIKI I«I IK- 27''. 

lalili- t.  liliiilirnatHiii (it I'IKI I >il/W j.-li' < »il Sdiii|ili> 

Saiii|>l<' l>al<- >jiii|i|r Origin ^r       NiMi|>liii^ 

No Sdiii|i|i'il        i>|H' loidlitm |l<-|>lli Sampli'llfxriptiiU! 

I H'Jd 7't      Wa-tr hnini No. I      iSoKom I In«* of fuMr lirum» of rollct-lnl 

• >il Ma>ti' oil lor < oMili(i>lioii-)'iiii»ioii.'- 

lol. 

j H I'o 71      \\a>h hniniNi.   I      loii S; a>alMi\i-. 

• >.! 

.1 H J(l 7.(      V\,i-|i llruiii No. I     lioiioin Hui'öl Imir alriiin.»ol rolliTlDl 

1 >il waMi' oil lor roiiiliii>lioiM'iiiis.«ioii> 

lol. 

I M;JII/7.'t      Wa."!«- Itruin No. I     To|i Sami'a> ahotr. 

Oil 

't It JOT.'t      \\a>li' l>riiiH> No.       Miiltll- riii> ua> a roMi|Hi>ili'>aiii|)|<-Iroin 

<>i| 1.2. lÄ  \ all loiinlriiiiiMtl llirioilirlril 

»a»|i- oil. 

Ii 'rjt7't      No. J I nil Inn' " I'lirl siiii|ili'olilaini'il |>rior lo 

I in I Mr.vliall initial liax-linr i'iiii.>>ioii> lot at 

• »il iii<>..|iall. 

7 '»27 7-1       No. _• laiiklrmk      To{i of >aiM|>li'takt-n Iroin tanki-r roiitain- 

I IM I I in I 111^ JINI gallon* vtaMi'oil ami iHMI 

Oil Tankrr ^alloii> Iml oil. 

11 T.r 71       No. J laiiklrmk      Miiliil« ol S.IMM'a> alioxi. 

hi. I I ml 
0,| lankir 

<> '»27.7.1       No. _> laiiklrmk      liollom ol        S a^-altovi-. 

I  IK I I  III I 

oil lankrr 

Ml 7 JO 71      \o. _• I oiitrai tor - Samjilr lak.n of No. J I ml < >il 

lull llrliwrt ilijivrrril to im»li,ill ami tiilii'r 

OH Irmk M'l: la.ililio. 
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Taltir .'i. (iuriiitiislion Kiiii>!>ii>iis K«'Hills Iroin MHi Mi^shall (Uldj:. 121')) 

Hisnlls ()l»(aiiir<l 

All. ual.lr «»r No. 1» Tml Oil No. 2 Ktnl Oil + 

'IVst hiramftrr Lr^al l.ienil  .        (No WaMc Proiliu 1)      ~ 20'/ Waslr Oil 

0.262 

O.I.'iB 

O.OilH 

Emission.« Hair: 

(iK/SCF1 :o.(>;{ 0.047 

ll»/MIUuJ 0.6 (MKtl 

ll»/lioiir - (».104 

Visililr Kmivion.o No. 2 Max4 0 

SiilliirContinl.'f Wl o.:io 0.20 

Tra««- Mrlal l.inix-iitii.v 

<.M/I»a>: 

l.<a<l - ;t.«f» 

r.al«-iiiiii - Nil 

Zin. - 1 

Ma"ii«-siuiii _ Nil 

0 

o.;r> 

172 

«»7 

410 

Corrrit«')! I" ">l''< )'x<'<>.>dir. ilrt lusi>. J.'>"i:.. aiul I aliiiii!>plirn'. 

* Tin- IIIIIII. inilHiM'il li> tin- Stair of Marvliiiid. J|)|IIH-S «III\ to r siilual oU hurnimi rqili|Mlii-iil. 

\* ^K'nliid in Mt I |-2I, f.iiviriiiirni'iiUl I'OIIIIIHIII Ali.ilriiiriil. 

V inavimiim No. J raliiit: on tin' Shell |ta<luraili Si-ali-. 

Thf n»l t-licrt of llii.» 27'< uaslt- oil on air |iolliilioii ir<!iilalion.s was t-xpluimMl 

lt\  \KIIA in llu-ir «-iiii>.«ioiis survey rcporl.3  This was *-\|ilaiii(-il in III« lollowiii" manner: 

• AK 11-21 Kiixiroriini'iilal I'ollulioii Altali-incnl limits emissions 

from lM>il(-rs in Mid«;. 42141 o 0.6 lli/Mlitn. 

• TIM- Slalt-of Marvlaml Ounan of Air^tialil) (ionlrol limits 

smuk«' cmissioi^ from tlistillat«-fin-tl lioilcrs to a No. 2 rating 

on tin- Slicll Itai liararli Smok«- Seal*-. No visililc «'missions an* 

allowrti r\ri>|(| ilnrin«! start-up. ami thf sulfur content of Ihr 

fiH'l oil is limilnl to a maximum of 0.30// wl. Ki'suluul nil 

hiimiiif! i-(|iii|im«'nt is limitt*«! in 0.03 (iH/SCK. 

A. K. HaiiH- anil J. T. Ilitatiiis " Vir I'ollulioii Kiiitinrcriiit! S|M-riiil StucK No. 2MM.V7;i/7i, Masli- (til I lili/alion 
Priitsrani, MMTilrrn I'roviiiK •inilllnl." April ami S plmilMr I'iT.'l. 
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UliLRMIMNCi Till. CüXCtK 1KATI0N  Ul   hASil.  Oil.   IN'  Till   HIl.L 
T f r 1 T  

8 - h'ASTl.  OIL  (OM.T MkAIKlN 

viscüsin ■ :()u"i- 1.lac; 

10% i 20% 30% 

5.9Its I    4. iHycs       [   b.97t;< 

1. i. 
IU If) Jn 

ri.l'l.T.M   WASH    UlL   IN   NO.   J   I1J1.L Oil. 

30 

iMrrininiii" lli<- ('oiicrnlrulioii of wu.st*- oil in Ihr liirl. 



In ii|t|tl\in<! IIU-M- lirnils lo Ihr initial riuiiltiislion-riiii^siiiiis |iri)i>niiii whcri'in 

\'t \*a!>U' oil ua.- IIM-II al III«- main iMiwcrlionsc lit'-ilill (MMj;. M't). no viulalion «f an\ 

tiiii^inn >lanilar<l> oi-iiirrt'il.  llnwrviT, in rt-\iruiii<: llir rr.-ulls from lliis lall«T program 

in Mhitli 27'f \\u>U- oil wa.- • •»•MUIH'II. llrcrr wrrr iiuliralioiis (hat s<iiiir riiii.«sioii sland- 

anl» \\<rf \iolalril.  More ^iccifit-all). Ih«' sulfur «'onlfiii of lli«- waslr oil/furl oil mixluir 

was O.A't'r (Note:  a U.'MVr riiaviiiiinn is |MTiiiiil<-<l) and, murr itn|iorlanl, Ihr purdni- 

laic <'nii>Hon.o rati- was ().26J (JH/Si.'F.  (Nolr:  a 0.0.5 niaxiiiuiin rah- is |M-rtiiill«'il.) 

Tlii> valni' is TT'.i'i jirraliT lhan tin- niaxiinuin allowahlf rali- and rrpn- < nls a fivt-l'old 

iinrrax o%«T Ih«' lia-rlim- Irvel.  Iluwrvrr. M'.ll \ ronrlndrd Ihal normi <ioli Irvi'l* 

wtrc I'Mrrtlrd in lhi> inslanr*' sinrr IIMT«' air no fiui^ioii standards for No. 2 ln< I Oil. 

(Noli :  Ihr O.O.'t (i|{/S(!l' inaviniiini applics |o n-.«idiial furl.- uidv.)  AKII \ iHTsonnrl 

mainlainril ihr |to>ilioii Ihal a furl oil/uasti- oil Itlmd mil.-l IH- ronsiilrn <l a dislillal*- 

|iroihi< I if il riMilr Ihr >|i*< iliralioii ri'iiuiri'int'iils •rivt-n iindi-r IVdrral HiMTtfiratliin 

\ \  I'XI'iC. I'IHI Oil. Itnnirr.   \ tahnlalion of Ihr ins|Hr|ioii |iro|i*'rlit'> of this 27'f 

v^aslc oil/furl oil IIIIIKI MT.-us tht' >|ii-rifiralion liniil> in VV-F-WI.!i(] is shown in Tahlr 7. 

The Man land Itnnau of \ir Onalitt (MIS \(,)) initially infortnid this offin- that a furl 

could no) he considered a di>lillalc if il contu 'is a nondislillatc produrl such as waste 

oil.  In view of Ihi-, their initial |io>ition was that the |iartieulate emissions rah for the 

2Tff wa>li oil hi« IMI was in violation of the MUVC,) standard-.  However, in suhsei|uenl 

iliseu»siori> hclwccn   \|'|| \ |ier.-unnel and the Mit \(). tentalive a<:rceiiiciil was reached 

in favor of \l,ll \"- eoiielusion.-, (Note;   Ihe |iroldein of defining a distillate versus a 

roidual fuel in terms of a|i|>lviii<: ernisMon -lamlard- has Iteen |iresentcil to \STM I) 2 

T< rhiiica! (iommiltcc K on Itnrncr ami Ilie.M'l luel Oils for an official ruling.) 

The cmi--ioii rate- of the four trace metal- analv/.ed showcil a -i^nificanl 

iiicrca-c when Ihe 27fr waste oil wa> introduced. 'I'lie-c increa.-e- were antici|ialed due 

lo lh< nature of the "collected" waste |iroih;cl which had hi^h eoncenlralions of engine 

oil drain-. To provide additional informalion on tlii> point, dimples of the |irodiict.- 

IIMII in Ihi- comhii-tioii emi-.-ioii- lc-1 ami the previous program were analv/.cd for the 

four Mi.-jied metal-:  lead. zinc, calcium, and ma^noium.4   The result.- of these analvM-.- 

are -hown in Tahle H. Since neither Ml Jl-I I nor MI5 \0 provide-emi»ioii slandard.» 

jor thc-c or anv trace metal-, the ohlaineil emisHoii rales for all metals were not con 

-iilercd to he in violation although Ihe rate for zinc was relalivelv lii<:li. 

V- mentioned in the M'.ll \ report/ Ihe comhustioiM-mi^sion- test program 

wa> i ondm led on a -horl term ha-i- to observe whether -i^iiilicant increases in particii- 

late emi—ion- would he evidenceil with the addition of the wa>te oil coiii|ionent.   No 

1  I.. I . Ililt.ino     ln\i -li.MlitiL- Uj-lrUil |H IIIIIIIMI'-IIOII.   1.1 I   I ilirim l(<'|Hirl No.  tIMMt.  Ml No. T:.«»! I. 
|.iiiii.ir\  I'd. 

'   \. It. t'iiiivi- JIKI .1,1. IIKX'UI.-. " \ir I'olluliciti Kn« iTtiiu SfKiml Sliiih No. JMH V'l/ri. ttx>li-Otl I Ijli/dllun 
I'rn/r.iin. \l» nli) n I'mvin^ l,riiiiii<l. '   \|iril jml N iiliinlur I'C.'l. 

10 
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T-< 

Jilt'inpt »as niüilt' to a.ssos III«* potmtial ili'lrlcriot^ »•iTriis« of HaMc oil (oinltuMiun on 

lairiur nii/./.li-s or li<-at-lraiisftT siirfacrs of llit- Itoilrr >\>II-III.   \ pmioiiK >lnil\ nui- 

ililflfil lor llic Stall- ol MaM^arhiiM-lts nvfali'd ilial iiilnnpl* to roinliiol MM»', ua>l<- 

oil n-Miltril in M-vcn- o|H-raliii<; |trolilnii.- in a .'>(Mi|i (ilraxi-r ltrook> l»oil< r >\>lriii.h 

Tlif rt .«nil.« of llw Massarliust-lls* >liiil\ i'iii|iliasiy.«-il llic IMT<I to mnovr or .M|iaralr ihr 

iiutr*>jiiir ash malrrial« from Ihr uaslt- |)rothi<i prior lo roinhiislion.  Mort- rcn nil) . 

ntuli r a IS \K |»io<:rani ailtlr(-ssiii>! Ihc I- asihilitx of Ihi.» apiiroach. •■\|K-riiiiiiilal runi- 

hiislion U-si» Hrrt" |M*rforim'<l usiii*: up lo IU'< uaslr oil in IHIIII NO. 2 ami No. d lu<l 

Oil.7  Tin- n-Mill.» of tin- IS \F iiro^ram nnvaltMl no short trnn air |>olliilioii i'ffcils or 

oprralional prohlt-nis. 

III. CONCISIONS 

4.     CuncliDiioDK. The two romhuslionH'niissions |iro>rrani> roiiilmtnl at W, 

ilt'inoiistratt'il that Mast«- oil ran IM- imim-raU-il as fii<-l-oil-ltl«-n<lin<! i-umponi-nls wilhuiil 

atl<-mlant stark i-missioiis probli'itis. IIOMI-\< r. Ihr us«- of tin- 27fr uastt- oil/fm-l oil 

hl<-ml in tin- kKW ANKK hurm-r s)stt'iii protlmcd «-mission rat«-s Mhi«-h «ould IM- in vio- 

lation <l)-|M-mliii>! on \\h«-tli'-r th«- ^artii-nlar Mast«- «»il/fm-l oil hlcinl is «li-fim-il as a r«-si- 

ilnal or a ilistillal«- proihnt. Tii<- hi^h parlii-nlali- «-missitms rvidriiti'«! iv«-r«- in part attri- 

itntahl«- to th»- rather in«-ffii-i«-nt i.p<Tati«iii of th«- rulary-cup at«iini/.«-rs t-m|ilo)«-il in th«- 

hurm-r s\st«-m. 1'his ini|<ortant \ariahl)- involvin» hiirn«-r-i>oil«-r «-onfi^nratittiis «an 

>i<:ml'ii anllv aflVrt aii«l/or alt«-r th«- «-missions pr«Miii«-«-«l from th«- sain«- waslt- oil/lm-l 

oil mixturr. II >lionlil IH- iioi«-ii. h«tw«-v<-r. that this i-omhination of *kli«-av\ wast«- «»il" 

ami th«- Imrm-r sysl«-in «inphiy in«; rotan •»up atomi/.«-rs <-ss«-ntiallv r«-pr«-s«-iil«-il a r(*f«-ri-«-. 

or ■,w«»rsl «as»-." >itiiali«in. (Mln-r hiirii«-r üyKtems <-mplovin«; th«- sl«-atn-assist atoiiii/.«-rs 

t'ould IM- «>\|N-«'I«<«I lo pro«hi«-«- suhslaiiliallv loM<-r parthulal«- «-missi«»ns. This limit« il 

data a««pnrt-d from tli<-s<- tu«i «-onihiistioiH-missions t«-sts furthir supports tin- ii«-«-il for 

atl«iiti«inal tt-st prugrams lo «pianlil\ tin- r«-lati«»nships hftwci'ii parti«-(ilat«- «-mission 

ral«-s, h<til«-rhiirn«-r «'«>iifi{iiirati«ni ami «-iiduran«-«-. ami l«<n<: t«-rm operation on uasl«- oil/ 

fiH-l oil hl«-n«ls lo i«l«-nlif\ an\ p«il«-ntial hurm-r noy.y.l«- and h«-at-transf«-r-siirfai-t- prohh-m 

ar«-as. 

(i. A. (^hapiirll. "Watlr «III PruirMiiic" (ioninioiiHCiilth <>l MifotürhuM-tls. IhvMon of Wjlt-r I'olliitHin (iimlrul 
PublirjUon No.6:22-4II«0 4.7.M:K. Jaiiuar> 1973. 

' M. I.ilrrman, "OmibtiMMtn «id Mral Krrovrry of Air Furrr UaNtr Prlruli-uin Oik »mi Liibriraiilx." Air F»rr<- 
Wraponi. l.alMiralor> Krpttrt No. AKWI.-TK-7.'i-Jt4. Krbruarv 14:4. 

I.i 



\mM)l\ 
SWIIM.IM; \M)ANM.VTICALMKTHOUS 

1. Sjinplin«» M«'|IHKIS. 

a.      Parlitiilal«*». 

(I I    Tin' |i.irti< nl.il)' Ir.nn ti-rd ruiiri.oli'il nl ,i [»roll«' liti. In-alnl .>l;iiiili'» >lr)'l 

|>riilii'. ^lii«. i \ rlntic. ami ^l.i-- IIIMI I illn in  i liralctl i ILIIIIIMT :   I'mn (irn-iilinr',: Smilli 

IIII|>III^I i-in ,111 iii it.ilh: N.IIIIIIIII |iiiiii|t: ^.i> iiH'lir: UIHI calÜirai«')! tirifii'«'. 

< J)     Uiif.llM'IH   >,.||||)I|||<J i iiinlllliii- Witr lll.llilt.lllli'ii it.« <'|ii-r a.» |Mi*>illli' li\ 

■ iiiilritlliiiji |IIIIII|I V.H iiiirn- iti rrl.ilHiii In |H rlim nl -\^tirii |iaraiiHi<-i> *•> iliat Ihr MIO 

■ IU nl lln ^.|. i nil rm:: Mi'  |III)IM' li|i wa> •••iiial In ih«' MIIM il\ of llir >iiriiiiiiiilin<: ••«."• 

-In,mi.  Tin '.M-M Im ii\ w.i-ilt IrriniiH il li\ n-i ot .in S l\ |>r |iiliil IIIIM-.  Tiiiiju'raltirr 

u.i- inr.Minil uitli .11 linunrl .iliinn I tin iinui t>u|ili'. 

('$)     lln  |i,iiln ulali   wa« riijlti Iril ,il «rMTal |iiiiiil'- arro«- ih«' rlaik iliaimln. 

IVMI iluiiin In- 'Ml   ajiarl win  tia\rr-i il   ihr tiiuiiiNT uf >aiu|iliii>! |i<»iiil- wa> ililiriiiini-ii 

li\ liir-t,ii k IIMUHII i ami ili-lam <'aliovr ami hrliiw t'|i>\\ ili^iiirhanro.   In lhi>ia>r. 10 

iminl- mi i ,ii h nl lun iliaim !■ r- ui ri >.iiii|ilril Inr hoilir» in !{|il^>. it t't ami (Jl*). 

Ii. Moi^tiin1. \I.»i-iurr ihliTtniiiaiiini wa« niailc Innn llir < haM^<■ in wiijiht nl 

lln- IIII|IIII;VT ■ mil.lining »ilit a ü«! and tin rhan^r in lii|in<l MihiriK' ul' tin MIIHT llin-r. 

IIII|MII^IT> I anil _' i nnlaim il 100 ml nl ll:<). impifi^iT it wa> finjih . ami iinpin^ir I 

i niil.nnril -illi a i;r|. 

r.      (»ast'ous Saiii|>liii».   \ Vlvlar lia^ siiii|>lr wa-rnllrrlrii riin< nrnnllx MJIhi'arli 

|i,irlii ulali -aiii|ilr    I In  >ani|ilin^ M Im il\ wa- inainlaiinil |i"ii|M»rlioiial iu »lark jfaf 

MIIM ii\ I'm ||i nilin  |i -|. 

2. XnaUliral MHiiod^. 

a. i'arlinilal«-.». I'artiriilali ihti iniinatinn v\a.» ai'n»iii|ilislli'<l li\ inra>nriii^ Ihr 

wiii/hi i haiit;r nl tin |iai In ulali ti.i|i- in tin -\ -Inn. Ihr ^la>- r\rliiiir anil ihr prulM' 

wirr w.i-lnil with .n rlunr. Th«' w a^lnn^- wrrr rnnihiin'il ami ilrini In < i)n>lanl wri^hl 

ami a linal wri^hl w,i- lakni. \n .n < Imn hi.ink w.i- al-n in« Imlril. The i;|a» lihiTlilliT 

wa- ilrnil In rnii-lant wii^iil in a ilr-n • aim anil wri^liril. In ai ronlanr«' w ilh \SMI'. 

I'nW'l   |i-t (nih   27.'  i iHlihll-llilr parln lllal<-rnllii till in ihr illl|litl<£<T> wire iml in- 

• huh il a- |iartii nl.ilr inattrr. 

Ii.      MniKllir«'.  Nlni-liin i inili'iil wa-(Irtirinnn «I h\ wt-i^'hin^ liMir iiii|tiii^<'r> hr 

Imr ami allrr •aMi|)lin^. 

v.      HUM'S.   \ I i-ln r 11 am il ion da- I'arliliiuii'r w a- n-ril In ihlirininr (iUj. Oj. 

\: ami (,() in tin  Mvl.n hau >ani|ilr-. 

* l'<i»<T |r.| I.CMII NI> 27. "Ili'lrriiiiiinu; llii-l l.iiiMriilriliDii in .i li,i- Mri'.iiii. ' ,.ilii|ili it _"l \|inl 1'1,'iT. lln' Vim ni.iii 
Nil |l'l>   ">l   Mil lullll   ll I I1ÜIIM IT- 

I   I 


